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(54) Injection molding a double-layer 
preform 

(57) Apparatus for injection moiding a 
double-layer preform comprises first 
and second molds (29 and 30) and two 
injection molding cores (31) 
engageable therein. In use, a neck mold 
(17) is brought into engagement with 
the second mold (30) and the cores (31 ) 
are brought into engagement with their 


respective molds (29 and 30) to define a 
first cavity in mold (29) for forming an 
inner layer of the preform and a second 
cavity in mold (30) for forming an outer 
layer over the entire surface of a 
previously molded inner layer of a 
preform. When the outer layer has been 
formed in the second mold ( 30) and the 
cores (31) withdrawn, the neck mold 
(17) carries the double layer preform to 
a stretch-blow molding stage and a 
plate (33) carrying the injection cores 
(31 ) is rotated to bring the core (31 ) 
carrying an inner preform layer formed 
in the first mold (29) into alignment with 
the second mold (30) for formation of 
the outer layer thereof. 
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SPECIFICATION 

Apparatus for and a method of injection 
molding a double layer preform 

This invention relates to an apparatus for and a 
5 method of injection molding a double layer 
preform. 

The necessity for double-layered containers 
such as bottles for beverages is increasing with 
the wide use of synthetic resin containers. If the 

1 0 neck portion is formed by the inner layer alone and 
even if the outer layer is formed of polycarbonate 
of excellent heat resistance, the neck portion may 
undergo thermal deformation at the time of filling 
impairing the seal of the tip portions, so that the 

1 5 container cannot perform its function. Such 
deformation is particularly likely in the case of 
double-layered containers having an inner layer 
formed of polyethylene-terephtalate which is liable 
to give rise to thermal deformation when a filing 

20 temperature for the content of the container 
exceeds 80°C However, if the neck portion is 
formed by both the inner and outer layers, 
deformation of the neck portion can be prevented 
by the polycarbonate forming the outer layer. 

2 5 U.S. Patent No. 4, 1 05,39 1 discloses molding 
apparatus wherein a plurality of neck molds are 
mounted at given intervals on the undersurface of 
a transferring platen provided above the machine 
base. In use of the apparatus the neck molds and 

30 corresponding injection molds are closed, injection 
cores are inserted into the molds and molten resin 
is injected through the neck molds to mold a 
preform with a bottom around the injection cores. 
Thereafter the injection cores are removed and the 

35 injection molds opened to enable the injection 
cores to be transferred together with the neck 
molds and the preform carried thereby, to the next 
step, if the injection molding stage is expanded to 
include two neck molds and corresponding 

40 injection molds as described in U.S. Patent No. 
4.32 1 ,029, the inner layer and the outer layer of 
double-layer preform can be injection molded 
continuously and the double-layered preform can 
be transported to the next step in the process 

45 without modification to the remainder of the 
apparatus. 

However, in the apparatus which transfers the 
preform while being held by the neck mold, the 
molten resin is poured into the neck mold to mold 

50 the inner layer of the preform first. Therefore, in 
the next step of molding the outer layer preform, a 
space for receiving molten resin cannot be formed 
between the neck mold cr»u inner layer 
preform with ut modification ot the apparatus, 

55 and the outer layer preform molded therein is 
formed only by the injection mold. This 

di i diiyeincfit uOeS uCl, inei'tHufe, otiOvv a uGuulc- 

layered preterm to be formed whici^ hcs both ait 
inner layer Jand an outer layer right up to Oi? neck 
60 portion of the preform, as shown in Figure 1 of the 


it is an object of the present invenviun :JT 
provide a way of molding a double-layer preform 
which overcomes or at least mitigates the ab ve 


65 mentioned problems. 

According to one aspect of the present 
invention, there is provided a method of injection 
molding a double layer preform, comprising: 
moving an injection molding member into 

70 engagement with a first moid to define 

therebetween a first cavity; introducing molten 
resin into the first cavity to form an inner layer of a 
preform on the injection molding member; moving 
the injection molding member carrying the 

75 preform inner layer into engagement with a 
second mold having a neck mold associated 
therewith to define a second cavity bounded by 
the preform inner layer, the second mold and the 
neck mold; and introducing molten resin into the 

80 second cavity to form an outer layer of the preform 
extending over substantially the entire inner layer 
thereof. 

According to a second aspect of the present 
invention, there is provided apparatus for injection 
85 molding a double layer preform for use in a 
molding machine, comprising: first and second 
molds; an injection molding member engageable 
with the first and second molds; and means for 
moving the injection molding member whereby, in 
90 use, the injection molding member is first brought 
into engagement with the first mold to define 
therebetween a first cavity for forming an inner 
layer of a preform and, when the inner layer of the 
preform has been formed, the injection molding 
95 member, carrying the preform inner layer, is 

brought into engagement with the second mold to 
define a second cavity for forming an outer layer of 
the preform, the second cavity being bounded by 
the preform inner layer, the second mold and a 
100 neck mold associated with the second mold so 
that when the outer layer of the preform is formed 
it extends over the entire inner layer thereof. 

In a third aspect, the present invention provides 
apparatus for injection molding a double layer 
105 preform for use in an injection molding stage of a 
molding machine wherein a plurality of neck 
molds, which also serve to hold preforms and 
molded articles, are mounted at given intervals on 
the undersurface of a transfer platen which is 
1 1 0 intermittently rotatable to bring the neck molds 
successively into association with an injection 
molding stage and a stretch blow molding stage, 
the apparatus comprising: clamping devices 
provided beneath and outside a transferring platen 
1 1 5 on the side of e machine base at a stopping 

position of the neck molds corresponding to the 
injection molding stage of the molding machine; a 
first m Id disposed outside of the transferring 
platen and cl sable by an injection m Iding core 
1 20 to define a cavity for molding an inner layer of a 
preform; a second mold associated with a neck 
moid and ciusauie by a further injecti n moiding 
core to form a cavity for molding an outer layer 
preform ver the entire circumference of the inner 
125 iayer preform, the first and second molds being 
t o r>np another on a clamping 
(jiote oi uTeTJiWrtPiRS oevlce; an mjectiorrnToTaing 


core clamping means comprising a rotary plate 
and a lifting plate for alternately inserting the 


injection molding cores into the first and second 
molds; and a rotating and driving device disposed 
above the first and second molds. 

In a preferred embodiment, the clamping 
5 devices provided with the first and second molds 
and the core mold clamping device are opened 
and closed when the transfer platen stops during 
the time a neck mold is positioned at the injection 
molding stage, and movement of the injection 
1 0 molding cores relative to the two sets of molds is 
effected in synchronism with the rotation of the 
transferring platen. Thus, in order to mold a 
double-layered preform in association with 
intermittent movement, it is necessary 
1 5 simultaneously to mold an inner layer parison and 
an outer layer parison, and therefore, at least a 
pair of injection molding cores of the same shape 
are mounted on the core mold clamping device. 
The injection molding cores which each have a 

20 length sufficient to mold both inner and outer 
layers up to a lip portion of the preform, project 
from the lower surface of a member in order to 
close the first mold and neck mold. Thus, a 
double-layered preform can be molded up to the 

25 lip portion in a manner similar to that in which a 
single layer preform is injection molded. In 
addition, the molding machine need not be 
modified other than in the injection molding stage 
and no considerable delay occurs even in the 

30 molding cycle. Moreover, if required, a single layer 
preform having a wall-thickness equivalent to that 
of a double layer preform can be formed by 
arranging for an injection molding core not 
carrying a preform inner layer to be inserted in the 

35 second mold. 

Furthermore, in the preferred embodiment, the 
first mold is provided parallel to and outside the 
second mold and a core clamping device provided 
with the injection molding cores can be merely 

40 disposed above the molds, so that the 

construction and operation are not particularly 
complicated and the basic construction of the 
existing molding machine need not be 
substantially changed. 

45 For a better understanding of the present 
invention, antf to show how the same may be put 
into effect reference will now be made, by way of 
example, to the accompanying drawings, in which: 
Figure 1 is a longitudinal sectional view of a 

50 (ioubie-iayered preform injection moided by 

apparatus for molding double-layered preforms in 
accordance with the present invention; 

Figure 2 is a side view of molding machine with 
an injection molding stage shown in longitudinal 

55 section; 

Figure 3 is a plan view of the molding machine 
of Figure 2; 

Figure 4 is 3 front view cf the injecticn molding 
stage of the molding machine: 

Figure 5 is a longitudinal sectional side view of 
the inj ction molding stage with th molds there f 
closer*: and „ 


60 


Higure 6 is i : 


; v-.c .v : 


simultaneously injection-molded. 

Referring now to the drawings and in particular 
Figures 2 to 6. a molding machine comprises a 
lower base platen 1 2 on a machine base 1 1 and 
70 an upper base platen 1 3 provided at a 

predetermined distance above the lower base 
platen 12. The space between the base platens 12 
and 1 3 is the molding space. 

A circular transferring platen 1 6 is disposed at 
75 the under-surface of the upper base platen 1 3 and 
is intermittently rotated through respective angles 
of 90° around a central support shaft 1 4 by 
means of a hydraulically or electrically -operated 
motor 1 5. Five neck molds 1 7 closed by springs 
80 1 7a are disposed on the undersurface of the 
transferring platen 1 6 equidistant from one 
another. Tho neck molds 1 7 are arranged so that 
they open and close radially of the platen 1 6. 
Thus, when the platen 16 is rotated by the mot r 
85 1 5. each neck mold 1 7 first at a preform injection 
molding stage A, then at a heating stage 8, next at 
a stretch blow molding stage C. and finally at a 
mold releasing stage 0. 

A hydraulically operated mold clamping device 
90 1 8 and a core mold clamping device 1 9 are 

vertically arranged at the injection-molding stage 
A, while a device 20 is provided at the heating 
stage B to heat or cool the preform to control a 
preform temperature to be at the stretching and 
95 blow temperature. 

In the stretching and blow molding stage C, a 
blowing mold 2 1 which is arranged to open and 
close radially of the platens under oil pressure and 
a hydraulic actuating device 22 for opening and 
1 00 closing the blowing mold 2 1 are provided on the 
lower base platen 1 2. A lifting device 23 for a 
moving a stretching and blowing rod is provided 
on the upper base platen 1 3. At the mold releasing 
stage D, a device 24 for pushing open the neck 
1 05 molds 1 7 against the springs 1 7a is provided. 

The above-described devices are opened and 
. closed or moved up and down, as appropriate, 
when the transferring platen 1 6 and each of the 
neck molds 1 7 stops at a predetermined position. 
1 1 0 The mold clamping device 1 8 is provided to 
extend both beneath and beyond the transferring 
platen 1 6 on the line I — I of Figure 3 which 
connects the centre of rotation of the transferring 
platen 1 6 and the centre of the neck molds 1 7. 
i i 5 connected to a fixed plate 2b on tne side or the 
machine base on which the mold clamping devic 
1 8 is mounted are a pair of tie-rods 27 which 
serve to hold the upper base platen 1 3 and to 
support the uppc core mold clamping device 1 9. 
1 20 Am Id place bed 28a having form d therein two 
sets ot hot runner bl cks 29a. 30a is provided on 
the mold clamping plate 28. Tw sets f molds 
29, 30 are mounted parallel to one another on ?h° 
moi&place 28a. A first one of the molds 29 is 
125 p sifoned externally of. that is. beneath but 

spaced outwardly from, the transferring platen 1 G 
and the -,econH mokl 30 is mounted at a position 

". ■■q 'C :*.jyo 
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the injection molding stage, showing an inner 
layer preform and a d uble-layered preform being 


cavities in the same number as the number of 
1 30 neck molds 1 7. The covitv of the first motci 2 r ) is 
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large enough to mold an inner layer pref rm 2 
between it and the injection core 3 1 inserted int 
the mold. The cavity of the second mold 30 is of 
sufficient size to form a space for receiving an 
5 injection molding core 31 along with an inner 
layer preform 2 adhered to the periphery of the 
core so that an outer layer preform 2 (Figure 1 ) can 
be formed between the wail of the cavity and the 
inner layer preform 2. the cavity of the mold 30 

1 0 being connected to the space formed between the 
neck mold 1 7 and the inner layer preform 2. 

Movement of the injection cores 31 relative to 
the two sets of molds 29 and 20 is effected by a 
rotatable plate 33 provided on the underside of 

1 5 the lifting plate 32 which is supported on the tie- 
rods 27. A rotating and driving device 34 such as 
a rotary actuator on the molding clamping plate is 
provided to rotate the plate 33 via a drive 
transmission shaft 35. The injection molding cores 

20 3 1 project from the lower ends of mold beds 36 
provided a diametrically opposed positions on the 
lower surface of the plate 33 connected to the 
shaft 35. Movement of the lifting plate 32 towards 
and away from the molds 29 and 30 is effected by 

25a hydraulic arrangement, the pistons 38 of 
hydraulic cylinders 37. 37 being mounted 
adjacent the tie-rods 27 on which the plate 32 is 
slidable. 

The molding of a double-layered preform 1 by 

30 the above-described apparatus can be carried out 
in a manner similar to the case where a single 
layer preform is to be moldeo. Thus, when the 
transfer platen 1 6 stops and one of the neck 
molds 1 7 is positioned at the injection molding 

35 stage A. the first mold 29 and second mold 30 are 
moved toward the base platen 1 3 by the operation 
of the mold clamping device 1 8 to bring the neck 
moid 1 7 and the second mold 30 into 
engagement. 

40 Next, the mold clamping plate 32. and 
therefore the injection molding cores 31 are 
moved downwards by the operation of the core 
mold clamping device 1 9 so that a respective 
injection molding core is inserted into each of the 

45 first and second molds 29 and 30. the 

arrangement being such that the first mold 29 and 
neck mold 1 7 are contacted and thereby closed by 
respective mold beds 36. At this stage, an inner 
layer 2 of the preform (which is previously formed 

50 in tne nrst mold 29) carried on the periphery of 
one of the injection molding cores 3 1 . is 
positioned within the second mold 30 so as to 
extend through the neck mold 1 7. as shown in 
Figure 5. 

55 When the molds have been clamped in the 
closed position shown in Figure 5. molten r sin is 
supplied to both the first and second molds 29 
2nd 30 from an injection device (not shown) via 
respective nozzles t uch communicating with th 

60 hot runner blocks 29a and 30a. respectively. 

Thus the inner layer 2 of a preform is mold d 

preform is formed on the periphery f the inner 
65 layer 2 of preform carried by the injection molding 


core clamped in the second mold 30. As sh wn in 
Figure 6. the outer layer 3 of th preform ext nds 
along the whole length, including the neck portion, 
of the preform because the cavity formed by the 
70 neck mold 1 7 communicates with the mold cavity 
formed by the second mold 30. 

After the preform has been injection molded, 
the mold clamping device 1 8 and the core mold 
clamping device 1 9 are operated to open both the 
75 molds 29 and 30 and to raise the injection cores 
31 . An inner layer preform 2 adhered to the 
periphery of the corresponding injection molding 
core 3 1 is removed from the first mold 29, while 
only the injection molding core 3 1 is removed 
80 from the second mold 30 so that the molded 
double-layered preform 1 is held in the neck mold 
1 7 in the hollow state. 

When the injection cores are returned to their 
original raised position by the upper mold 
85 clamping device 1 9 and the molds 29 and 30 are 
returned to their lowered position by the lower 
mold clamping device 1 8. the transfer platen 1 6 is 
rotated, and the double-layered preform 1 held by 
the neck mold 1 7 is moved onto the heating stage 
90 B. The rotating and driving device 34 is operated 
at substantially the same time as the rotation of 
the transfer platen 1 6, and the plate 33 is rotated 
through an angle of 180° to return the injection 
molding cores 31 . 31 to tho positions shown in 
95 Figure 2. When the transferring platen 1 6 stops 
again and the neck mold 1 7 is positioned, the 
molding of an inner layer preform 2 and molding 
of a double-layered preform 1 are again 
simultaneously performed. 

1 00 It should be noted that the stretch-blow 
molding and mold releasing stage are of a 
conventional type and that these stages of the 
process to produce a finished container are carried 
out in the normal way. 

1 05 While in the arrangement described above, the 
molding machine is provided with a heating stage 
B, it should be noted that where the stretch blow 
molding operation can be carried out without 
heating, the heating stage can be dispensed with. 

1 1 0 The inner layer 2 of the preform and the outer 
layer 3 can, of course, be molded from either the 
same or different resins, and no limitation in the 
resins used is made in the arrangement described 
above. 

115 CLAIMS 

1 . A method of injection molding a double layer 
preform, comprising: moving an injection molding 
member into engagement witha first mold to 
define therebetween a first cavity; introducing 

1 20 molten r sin into the first cavity t form an inner 
layer of a preform on the injection molding 
member; moving the injection molding member 
carrying the pr form inner layer into ngagement 
with a second mold having a neck mold 

1 25 associated ther with to define a second cavity 
b unded by the preform inner layer, the s cond 

wjw j wnjj i g t ,, i y.. eck m Id; and introducing m !ten 
resin : nto the s cond cavity to f rm an uter layer 
cf the preform extending over all substantially the 


4 


entire inner layer thereof. 

2. A method according to Claim 1. further 
comprising bringing a further injection molding 
member into engagement with the first cavity to 

5 form an inner layer of a preform on the further 
injection molding member when the injection 
molding member carrying the preform inner layer 
is brought into engagement with the second mold. 

3. A method according to Claim 1 or 2, further 

1 0 comprising bringing the injection molding member 
out of contact with the second mold when the 
outer layer of the preform has been formed and 
moving the neck mold carrying the double layer 
preform into a further processing stage. 

15 4. A method according to claim 3 when 

dependent on claim 2, further comprising moving 
a further neck mold into association with the 
second mold when the neck mold carrying the 
previously formed double layer preform is moved 

20 onto a further processing stage and moving the 
injection molding member and the further 
injection molding member to bring the injection 
molding member into engagement with the first 
mold and to bring the further injection molding 

25 member carrying the previously formed preform 
inner layer into engagement with the second mold 
having the further neck mold associated 
therewith. 

5. A method of injection molding a double layer 
30 parison substantially as hereinbefore described 

with reference to the accompanying drawings. 

6. A method of forming a container whenever 
incorporating a method in accordance with any 
one of claims 1 to 5. 

35 7. Apparatus for injection molding a double 
layer preform for use in a molding machine, 
comprising: first and second molds; an injection 
molding member engageable with the first and 
second molds; and means for moving the injection 

40 molding member whereby, in use, the injection 
molding member is first brought into engagement 
with the first mold to define therebetween a first 
cavity for forming an inner layer of a preform and, 
when the inner layer of the preform has been 

45 formed, the injection molding member, carrying 
the preform inner layer, is brought into 
engagement with the second mold to define a 
second cavity for forming an outer layer of the 

"reform. iKa eo^^uH C2V'ty *V?' n C hniin#<*H hw th» 

50 preform inner layer, the second mold and a neck 
mold associated with the second mold so that 
when the outer tayer of the preform is formed it 
extends over the entire inner layer thereof. 

8. Apparatus according to Claim 7, wherein a 
55 further injection molding member engageable 

with the first and second molds is provided, the 
arrangement being such that the further inj ction 
molding member engages the first moid when the 
Injection molding member engages the second 
60 ^rtold. 

9. Apparatus according to Claim 8. wherein the 

^ ' mJJPuijtM' 1 1 u i u 1 1 1 9 1 1 1 e i "uei die ic 5 me u uy a 

rotatable member so that, when the r tatable 
65 member is rotated, the injecti nm Iding member 
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isbr ught into engagement with ne f the first 
and second molds and the further injection 
molding member is brought into engagement with 
the other of the first and second molds. 

70 1 0. Apparatus according to Claim 7, 8 or 9. 
wherein means are provided for moving the neck 
mold carrying the formed double-layer preform 
onto a further processing stage after the outer 
layer thereof has been formed and for moving a 

75 further neck mold into association with the second 
mold. 

1 1 . Apparatus according to Claim 10. wherein 
the neck mold moving means comprises a 
rotatable member carrying a plurality of neck 

80 molds and means for intermittently rotating the 
neck mold rotatable member to bring each neck 
mold in succession into association with the 
second mold. 

1 2. Apparatus for injection molding a double 
85 tayer preform for use in an injection molding stage 

of a molding machine wherein a plurality of neck 
molds which also serve to hold preforms and 
molded articles are mounted at given intervals on 
the undersurface of a transfer platen which is 

90 intermittently rotatable to bring the neck molds 
successively into association with an injection 
molding stage and a stretch blow molding stage, 
the apparatus comprising: clamping devices 
provided beneath and outside a transferring platen 
95 on the side of a machine base at a stopping 
position of the neck molds corresponding to the 
injection molding stage of the molding machine; a 
first mold disposed outside the transferring platen 
and closable by an injection molding core to define. 

1 00 a cavity for molding an inner layer of a preform; a 
second moid associated with a neck mold and 
closable by a further injection molding core to 
form a cavity for molding an outer layer preform 
over the entire circumference of the inner layer 

1 05 * preform, the first and second molds being 

arranged parallel to one another on a clamping 
plate of the clamping device; an injection molding 
core clamping means comprising a rotary plate 
and a lifting plate for alternately inserting the 

1 1 0 injection molding cores into the first and second 
.vtolds; and a rotating and driving device disposed 
above the first and second molds. 

1 3. Apparatus according to Claim 1 2, wherein 
tha mniri riamninn nl»t* and the lifting plate are 

1 1 5 provided on two tie-rods provided on opposite 
sides of the injection molding stage extending 
through the upper base platen, and a rotating and 
driving device having a rotary shaft connected to 
the rotary plate is mounted on the central portion 

1 20 of the upper surface of the lifting plate, the 

injection molding cores being positioned on mold 
beds at diametrically opposed positions n the 
lower surface of the rotary plate. 

1 4. Apparatus according to Claim 1 2 or 1 3. 

1 25 wherein the rotating and driving device comprises 
? hydrautically or lectrically-operated motor. 

1 5. ADpara:«-?T--v.wi.ig t o a.. ■ L f fffj'S fr * * : 7 
;o 1 4. wherein the first and second m Ids are 
providad with the same number f cavities f the 

1 ^0 same number as the number of neck molds, each 
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csvliy of the first mold having a size sufficient to 
allow the inner layer of a preform to be molded 
between the cavity wall and the injection molding 
core or member inserted into the mold while aach 

5 cavity of the second mold is arranged to receive an 

injection molding core or member together with 
the inner layer preform formed thereon to form a 
space for molding the outer layer preform 
between the cavity wall and the inner layer of the 
1 0 preform, the said space having a size sufficient to 
provide a connecting passage between the neck 
mold and the inner layer of the preform. 

1 6. Apparatus for injection molding a double 
layer preform for use in a molding machine 
1 5 substantially as hereinbefore described with 
reference, to and as illustrated in, the 


* accompanying drawings. 

1 7. An injection and stretch-blow molding 
machine whenever incorporating apparatus in 

20 accordance with any of Claims 7 to 1 5. 

1 8. An injection and stretch-blow molding 
machine substantially as hereinbefore described 
with reference to, and as illustrated in, the 
accompanying drawings. 

25 1 9. A preform wherever formed using a method 
in accordance with any one of Claims 1 to 6 
and/or apparatus in accordance with any one of 
Claims 7 to 1 8. 

20. A container whenever formed from a 
30 preform in accordance with Claim 1 9. 

2 1 . Any novel feature or combination of 
features described herein. 
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